
This Is to certify that the following application annexed hereto 

Is a true copy from the records of the Korean Industrial 
Property Office. 

5 §j g £ : mmm® 2000a m 30445 &. 

Application Number 

. s s a a SJ : 2000 ^ 06i! 02Si 
Date of Application 

^ oj 01 : ^^see^m^sjcu^m 

Applicant(s) 




1020000030445 2000/7/ 

[aa^i mm 
i&^&m 0002 

[HISS! ft] 2000.06.02 

r^g°i mm *?W4* mm sis 

MIXER 

[e§!2J3H] 2-1999-038195-0 
[CHBI2!] 

[CH£I£13H] 9-1998-000514-8 

2000-005740-6 

[CHBI21] 

[33] oiasi 

[CH£I2!3H] 9-1998-000480-5 
[S^oiojg^uH^] 2000-005742-1 

[BSft] 

[&S2I ^5^1] 01^ 

[&S2J g^H^I] LEE.Sang-Gug 

[^eiM^&lS] 580803-1923711 

305-761 

i^±] LHSS^AI a°J§ UEHOUUM 104e 1702^ 

[^2Sj] KR 
[g*Sft] 

[gag ^h;ii sis^i 

g^HJI] CHOI Jung-Ki 

I^Bi^^ffls] 720321-1323911 

305-350 

i^±) iw&m^M ?mm &i\mti?\^k\ 112 

KR 



23-1 



1020000030445 

[&sei ^M&m 



[SMI] 



2000/7/ 



KIM,Nam-Soo 

701218-1806314 

305-350 

CHSS^AI im- 
KR 



Sttg£J2I^A|- 106 



2000.04.13 

mmm ni4220| ^soii sis* 



011 21 £3 41 Ah m %=?m\JQ. CH£I£J 

(21) CHdl2! 

01 2 SI (21) 



20 
5 
0 
4 



3 
si- 



29,000 
5,000 
0 

237,000 



135,500 §! 

1. S^Ai- 9AilAUES)_H 



271,000 



23-2 



1020000030445 2000/7/ 

W Wl^H iL^ ^ ^ ojS., ^.Cf ^ ^ ^H§# 
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23-3 



1020000030445 2000/7/ 
^r^Hr €^ 3-3. {MIXER} 

£ 2^r ^Hfl^l cil- yfl^o] SjSS, 

^ai s]st sfl-g-^ #31-1- 

£ 9^ 7fl3flAlE]^ wHaj)^ 7fl2flAl^» <g^tb ^«*H 

^ ^^Hr 5\3-2) 7^^91 5\3-^, 
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M11-M26 : 
10 : 

R1-R12 : ^ 
^] 

<16> ^ -H^, ^^Hr 3\3_d\]*\ M.?]t£ 

(bleeding) #^H1 ^ ^ ^-g- S«^Ei %-*)°\) ^*8*Hr ^3*3* M^l 

<17> ^sj-^ ^ <$4\ ^4-^ ^^.fl- tf^- ^sHr tfl^ 0.3. ^l^l?]^ 

^SRr ^ ^ c^mrfl, ^/^ ^ * 

<18> £ 1^1 ^ ^sK- ^S.^ sW°J H Jfli( single-balanced) 

S]S7> JEWISH 5U^. 

<19> w}<2}- £o] ^^(single-balanced) ^^Hr ^ s\S.^ ^ ^~g- 

S^l^Bl(Ml)^- ^ 7fl<9 #3) JLj^ M^]^(M2),(M3)S. 

^ ^-g- S^l^(Ml)^ °m 7flo]m 3^Mlfe- ^ 
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^sHrC* *")^ RFCRadio Frequency) ^17} *)l^i=r. m^^liBl(Ml)^ Tfiolm ^ofl 

^1JL(IF( Intermediate Frequency) ^IJ:^- tb^rJS. a l 
^ 5)5.^ s.^olcf. S^l^(Ml)^ S^Sl *l^-°fl^r ^^-g- E^fl^^Ei 

(M2),(M3)^ dti <&^S\°] 9X^, ^^-§- M 31*1 ^013) 51 ?]] o)B. 

^^Utt ^ ^7l(Local Oscillator)^ A><ys}-(sinewave)(L0+)7> M^l 
^B](M3)^ 7fi°lE ^^1^ ^ ^7l^ A>ols)-(L0-)7> ^3)$ S^*l^ 

B](M2),(M3)^ ^s. ^^KS^- ^5)^ &i=r. 

<20> ^7^, E^xl^Bl(Ml)^ TflolS^l ^17>5]^ RF ^JL^I ^(^Hl tfl-§-*>^ # 

^l^rM", E^flxliEi(M2,M3)^ A>oisj-(L0+, L0-H1 £l*r°l ^/i£7} ^H^S.^., 
#^^(IF+),(IF-)^1^ A>ols}-(L0+,L0-)^ ^4r( ffl i0 )^ #^ ^lS7> 

^-^.S. ^^^S.^ RF ^)# *fl7l^- ^ &L°M-, ^ ^ 

<2i> o]el^ S-afl-i- sfl^r^ ^ double-balanced) ^MHr 

<22> w}<4 ^-ol s)S.ofl^ *>M-^ ^^^( 7 ^)^r ^ 

^^^(^^Hl^ ^(differential pair)^: ^^Kr 7fl^ 

^ ^-g- ^7^1 JL4 S^xl^iEKMH, M12)7> 91^. JL32}- M^^^b] 

(Mil, M12)7fio] noil ^ ^ ^MHrC 0 *")£) RF 4]J-(RF+, RF-)7> afl^sM , #7ll Jl4 M 
^^l^EKMll, M12H1^- s)S.(10)7> 
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<23> 3^(10)^ ^*\& £o] ifl^J-g-S] jL^f M^^iB)(M13, M14) 

^ (M15.M16H o]^j7 o^o.^, #7]1 s.^ ^iffl*l^Ei(M13, M16)^ 7flc>lS.<Hl^ ^ 

(Local Oscillator)^ a>o1s)-(L0+)7> ^^JI, #31 ;M" S 31*1^1 (M14, 

(M13, M14)^ i^.^ JL^ E^fl^^Ei(Mll)^ =5flo] ^ofl e^£|<H 

^, ^Tfl. jL3f m^^l^Ei(M15, M16)^l 41.2.^ #^8: ^7fl jL52f £^^1^EKM13)^ = 

(R11,R12)-S- -f-*><*l ^€(VDD)^1 SU-^, #31 14 m€^l^(M14,M15)^ = 

31*1 #^8: ^-tfl^f #31 2.^- m€^liEKM16,M13)^ #q-o|l ^4=-s\o\ $X^. 

<24> ^£ ^ ^4*r ^ sjS.^ £ 1S1 

<4 ^7H^ ^ S]*H ^^W", #33:(IF+, IF-W AA A^S\^ #^ 

3l#°l i80£ *H q-H-S. ois.^- ^s. 7R>^-A5.*| #^^r(IF+, IF-)4M^ ^ ^ 

# ^MKK® RF -M*H ^Tl^Vrf. 

<25> ^.tfsj ^sj-^ ^ s.^^. ^ ^S-§- M^liBlfi] m 

<26> HfUfl, £ 1 ^ £ 2^1 ^ ^ 7fl^^ ^«fl ^ ^-=~g- 

S^xl^E^ #^1- ^ 7 }X\7]T£ f ^o]^\ ^ #<y-(VDDH #^*EKlF+, IF- HI 

#<& ^ *}#(swing margin) °1 o S o]§ ftz\X\7)$T& ^} #^-(Rl ^ 

R2 ) (Rll ^ R12)£l :gMr #^o> ^-cf. aejij, ol<2}- ^} *i^-(Rl ^ R2) 

SE^ (Rll ^ R12)^ x^J-^ #o]Tg ^s. ^^S] ^7Hl-£ Irn 1 ^ s]^- 
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31*Kr ##.2.3. JjM5> ^ ^ #ol^ ofl* #13 ^ ^-g- 

<3] 3.71* ^^}7\] *j-3L TllolEO) ^o^g. ^ 7 >A]7]^ ^6.3. #ff-» ^7H^ ^-f 

^shr s^H*] ^ ^oj. .2.^3 ^ 

<27> n^-eH, J£ 1 ^ J£ 2^ ^ 7fl^*>7l 3l 

M", -2.^1^ ^ Sl^Hf- 

<28> olBl^- ^-^11- Sfl^S^l ^*}<^, !-5^ ^t€(IbLd)* 3 5. 

<29> i 3 ^ .£ 4^ ##^r £ 1 ^ £ 2^ ^l-g- ^ «!ei^ s]S. ^ 

2i^\) *I^HUIbld>* ^SS.^, L. A. MacEachern^ T. Manku^l ^ 

«fl IEEE Canadian Conference on Electrical and Computer Engineer ing(pp. 365-368, 
1998 H 'A Charge-Injection Method for Gilbert Cell Biasing'©!*^ ^ °-3. 7flA]s} 
<H 9X^. 7flA]^ S\S.^ -8- J=^*1^HM2),(M3)2H ^^(Ibld)^ 

(M2),(M3)^1 *=^r #ff-2] ^ ^ 9l?i\ & So] 4. aj-BH, i^l-g- M« 

*l^Bl(Ml,M2H*f Jit* €■ ^ ^3}-^- ^ £U, m-EM, iL^ ^ 

* ^ &i=Hr 91^. SEtr, 1:21^ ^^(Ibld)* *r-§-*>^r ^ ^ 

^ =L7l<i] S^^l^Ei# W}7li|, SE^r, ^ a.7l<i jit} ^ 

TflolS-^^^ ^tt^M ^^-A]^ ^ ^7l nfl^-ofl, 9J7>S]^ ^ ^ 4lJL(L0+, L0~) 

23-8 





1020000030445 



2000/7/ 



H 3°fl tfl^T^ ^^^O.^-, J£ 451 ^-$-5. ^7>^l<a^r 7l# fo) 

<30> 1"^ ^^(Ibld)* °l-§-*Rr 5- 3 ^ £ 4^ ^^-2|S.oflAi^ 

- ' €«T 7fl*l3r E^O^ j£t). Ol^^o] AOj^lO^ O]^ ^o^l E^^I^E^O} 7l 

<3i> nelc-l], ol^*}- ^oflS. #^*>J1, S. 3 ^ 5. 4^1 3j3.Tr 

£r ^17> 91k)-. ^, S. 3 ^ £ 4^ ^ S)5L<>] ^SL ^ 

^(IBLD)-^ Hxr W i^># <>l-g-*H ^*Rr #*fl ^ 

<32> ^i^(lBLD) ^ ^l* n^}?) W L. A. 

Maceachern ^ T. Manku7> 'A Charge-Injection Method for Gilbert Cell Biasing 1 , 0 ]ty 

^^-£-.3. IEEE Canadian Conference on Electrical and Computer Engineering (pp. 
365-368, 1998 H 7fl L-C ^3. s\S.^r °l-g-*>^ s|3.3*] £ 5 
ofl w><4 ^-o] ^&(I B ld)°1H ^*Rr 4lJ>« <^Bl(Ll, L2) ^ 

7flsflAlE](Cl, C2)3. ^S)tt *ll7ii5Hr: ^^l^. Hfi]^, °1 K. Fong ^ 

Meyer <>1 'Monolithic RF Active Mixer Design' ^I^tt ^43 °-3. IEEE Trans. Circuits 
and Syatemll: Analog and Digiral Signal ProcessingCvol 46, no. 3, pp 231-239) <:>: ll 7fl 

Alt!: ti>2f ^-O] L-C ^3. SjS-TT IF ^1 7H*>J1 I^-^ ^sj.^ cfl^O^ ^-O. Aljr^ofl 
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^ ^ «■ ^3*1 ^ ^mk^ s\ 

3,$ £SJ- ^M*M SE^:, L-C ^3L s\S.7\ ^3 33.3. ^*>7l 

<33> ^ ^s-^ *e^^r>7l ^tb 3* °-3.>H, ^ s-^o. ^ 0 ]s. 

^ £ ^ 7fl^dtb ^*Hr ^^Rrtil $X^. 

<34> o]^t!: ^-^^ ^^>7l flan ^ ^-§- ^ ^3-8- 

^a]s>^ ^ RF ^IJL^ ^^Hr tfl^ ^o]a]71^ ^^Ht 33>« 

<35> 61 ^j., #2:*H H>^-Zl^ ^Afl*J-7fl -S^^rt}-. 

<36> S. 6^r w>^-^t!r ^*HH H^ii ^^Hr 5] 3.3.^ , JE. 

^ i^-g- S^^l^Bl(M2,M3)^ iii H-efl^l iii7} 
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<3?> £ 6 o) 2)3.01]^ IrSl^-g- M^^1^(M2)^ DC^i^Tr ^ 

^ ^f^AS. ^-g-^l-Jl, AC^ SL£.±; ^ ^-g- M*1^(M1)^ ^-fS. ^-g-*>3E^- 
^3524. RF ^IJ^cr E^^^(Ml,M2)7l- ^7lS^ ^ DC 

<38> t}-g-o_3., RF ^Jl^I AC S^*1^EKM2)^- ^^xl^EKMl)^- 

JL5^ ^H^-o.S.Ml ^# ^^Hr 3^ 7 fl^ ^ 

<40> l] 

= cos o> u>t+ ZgnadVRF Qjg^ LO ± cy RF )t+ higher order terms 
<41> ^7^, W.^v^ ^ #^ i-f^Jl, 7 ^ Eqfl^^EKMl)^ DC £ff-, 

(Ml)# -f-Sfl tl7>^ RF ^IJL^ 5L711-, m ^ ~ ffi *oi=. Rp ^sj.^ ^JjL 

<42> Olofl tfl€flA-1 £ 6^1 7fl A] ^ ^SoflA^ 2^ ^ IHrS 
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<43> 2] 

*OUT.bld = i OUT. bid *Ol/T.18 

4(/ n -/zg) + (l„i- IrfMp , 

= ~ COS G>to* 

+ 2(g ""i + g "^ )t, « r cos(o> io± <y rf)/+ Aifirter onfer terms 

it] (Ml) ^ lrS]^-g- M?|^li^(M2)^ e^^^^^^, P «i ~ P ^ KP-W/L3.-*! KP 
^ S^l^Bl(Ml)^ 711 o]E ^l^m RF S7l», 

*1^bKM1)2J- -M^-S- M*]>ii=KM2H Hefl^l ^ ^^rf. 

<45> i, 2* -fK£tlrHr ^<*)H ^^^^B] (M1,M2)#^ ^ £o]7> 5^ 

^-^^1^^(M3,M4)^ <>1^?1 ^4 ^^M: *Rr 53 AS. 7>^ 5fl^ 
^o] 7 > ^^-^lo] 2 «<HH 0 1 o}M 1, 2^ ^-§-£r 

<46> lj2|- 21- Wjils}^ Ji^, S. 6^ 3} 5.0^^ -g^ig ^s.^ ^ ^^-g- 

% ^7>s>^ ^J^r ^ ^ Stl 1 ^. S^h Karanicolas7> IEEE J. Sol id-State 
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CircuitsCvol. 31, no. 12, pp. 1939-1944, Dec. 1996AH 7^1^ -2.7-V 99-MHz CMOS 
LNA and Mixer'ef^- ^3 fe£-«fl*1 7fl*l^ «}3- ^713 S^i?i^^^7> ^7> 
^ *}^r?} 3^ w>, £ 63 sj^^r £ 12} ajSJitJ- 

#A ^, S. 13 <£^9l £ 33 .Ir*^ ^€(I B ld)* ^fl 

^tb SIS tiling ^#^r 43- 5. 33 4>tH^ o.s. ^ #^§- ^l^r* 

<4?> t!-^, H-M 91^ «>3- £ 13 ^^Hr ^ 3^.3 

w>3- , i4€- £ 63 ^Hr ^€ slS^ ^3*Hr 

<48> ^, 2<*fl*] cf^-3 ^*H4 33 M°l ^ ^ ^Is^r # 

<49> 3] 

4(7/, + »i - i9 — 0 

<50> 3«fl 43- RF ais( v ^)7> 3=*>7il ^l7>3^i, ^ #3~§- 

31*1^ (Ml) 3 ^31*1 ^^-3- Ir^^-g- 3=^*1^(112)3 ^efl^l ^SHS, 
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*HJ# ^r^Hr ^ sjsLS ^^H, 5. 6^ ^ 

if #iH*i tfafl^lfe- s-^l-l- «97fl € -Mfe 

CMS, ^sHr ^ IF #^^1 1^*Rr ^ ^ ^^7> 

(M3),(M4)^ ^ ^JE* ^H^T^- ^ s\S-3] Jf.^ ^ 

^Him *r &7l nfl^ll, ^ afledi ^4^r ^ ^ Ajjr 

51 3.7] # #<a ^ &t=R=- 3£r ^ iLo}o) I" 3WtK 

<51> W>2f ^ S^oflA-^ ol^-^o] ^o. ^.ja. 

^ ^1^7> #^#<*fH ^"iflSlTll 5]<H S^M- ^Ml til- £^ 2)^-^1 til 
**HI ^ ^ ^ ^£0} ^B]-^ ^7 r 

<52> £ 3*r *1 4i7fl^ a>2f zg-o] £ 6^ 1-5}^ ^ 

<53> K. Fong ^ R. G. Meyer ^1 'Monolithic RF Active Mixer Design'^! 7^X\%\ 
°11 ^SL^SLsL ^ ^-§- M^l^ofl ^^-7> ^o] 
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^ ^°1 7fl^i^rf. J£ 14 £ 6^ s\3.*\}*] ^ ^-g- SsH*l^Ei(MlH Jls. 
^ ^( 7 ^)7> ^°^}tfjl 7>^*>^, S. 6^ 3^IM*r ^ ^=f-g- 

^^(Ml4 M2)»£- 41^3*1 #*11 DC 

o. ^i-^^ £ io] ^i^rf ^ ^l-Tfl £}°1 iLtJ- 7 fl^i€ ^ 

* iff ^ 5W. 

^# ^r^Hr ^^r sl^H PIdBddB compression point)* 7fl^}^ 

^ #^^r #2fl^ AB *K£^ *Hr °1 K. Fong, C. D. Hull, ^ 

R. G. Meyer^l £l*r°3 'A Class AB Monolithic Mixer for 900-MHz Applications' &r^- ^ 
3.2.3. IEEE J. Solid-State Circuits, vol. 32, no. 8, pp. 1166-1172, Aug. 1997. ]°fl 
7flX|5q£iM^, =f-& ^-g- m^l^(Ml)7> #Hfli AB ^*M: § , ^-g- 
^ DC RF ^IJL^l 3.71 7> ^7>tH 4^ ^-o] ^7>^ ^^-ol M-Ef\+rf . zl^I 

31, S. 6^1 s\S.<2) tzfli AB ^-aj-efl ^«fl ^ #^-g- 3=iffl 

^liEi(Ml)^ DC ^7> ^7>*>7ll € ^-r-, M^^1^(M2) <3*1 AB ^ 

nJ-eW, 5. 3°M 5L 4<M #efl^l ^^-g- sjiiLSl- 

^ ^el, AB ^*HHS l:Sl^ 71^1 ^^Ml ^ <^ 

. £ 7^1 2|S.^1^ ^-§- ^~g- ^^^l^EKMl) ^ S^1^BKM2)^1 TflolE 

DC *>#-g- 7fl^AlBl(C bypass )7> &o.^ f ^Ej^-g- H^^iBl(M2)5l Tfl 

olMofl^ DC ^^-^1 7>*fl^ <&x%. e^^1^e1(M2)^ Tflo] 
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J= M^^l^Ei(Ml)^- ^s}-7fl 7>Sfl #^ &7fl 

<57> s. 9^ ^efl£) Karanicolas7> 'A 2.7-V 900-MHz CMOS LNA and Mixer'efe ^^-^.S. 
* IEEE J. Solid-State CircuitsCvol . 31, no. 12, pp. 1939-1944, Dec. 1996H ■ ?1W tr 

S^*l^Ei(M22, M23)» ^7}^t SS\S,o]x^ m £a]^ m}s>\- £o] 
IrS^-g- m^^l>iBl(M22,M23)l- ^7>^^M| ##tr ^ ^ ^ 

^ °>M^, M?|^^B](M21,M22),(M23,M24)*ol -#o_3. ^!L^o.3.*| 4l2fl 
Karanicolas^ 3) Silt} tfl^ol .o^x]:^ #%o) ^ji , SEtr S^^1^(M213}- M22) 
^ (M23*r M24)^^) ^HM iL^r tfl^l^o] ^ o_S.^ Park ^ R, SchaumaruH 'A High 
Frequency CMOS linear transconductance element's}-^- ^^JiliiL IEEE Trans. Circuit 
Syst.Cvol. CAS-33, pp. 1132-1138, Nov. 1986. H 7lH^: Qo] ^ ^ s\ 

#3 ^ A i°] ^7}S. 7fl^€ ^ 9l^r %£L3. 7lrfl^<H 
<58> Sr^, £ 10 ^ £. 11-8: ^«>^^1 ^# HlfUi ^^Hr ^°fl *r€- 

^-i" ^MHr ^ 3]St WliE*>7l 3.*} ^ ^S-SS-^i, 0.35 ^>^aL€- 

CMOS 3i)-e}nlE^» oj-g-^ SPICES. 3.*} ^v}^. v]M ^ &s%& & 

l°fl M-^^cf. 

<59> 
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IS. 1] 



1 1 






5L*} ^ 2lH 


fRF = 900MHz, f L0 = 


1GHz, LO <9^*1 = OdBm 


| ««■ °l^[dB] | 


0 


1 4 


| tf-fr *^[dB] | 


12.1 


| 11.2 


| L0 #3 [dBm] | 


-3.6 


| -6.9 


^ ^ [dBm] | 


-4 


1 "1.6 



<60> a 1*11 M-BfVt ^o] ) M^oflA-] ^1^1^ ^JX}-^ 5\3-±r <>1^, 

* ^ 

oViJ)^, PM0S» w>^- 33.d|H:E 

<62> S^V, £ ^-tg^. ^ ^-g-€ ^ SUr^l, ^1, ^ ^^Hr 

M S]3.^H^ -tl^ ^^7> #tfl3o_s. #°-J5.S PMOS^ ^<>1 NMOS ^€ 

<63> SEtt, ^S^r CMOS ^SLS. o)^o]^[ ^ 5\g.o\) ^i£is}<%o_ 
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^ ^ iW j^t} ^ ^ ol^, ^ ^ ^ 

7} 9X^. 
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2] 

*H 1 ^1 5fl<H*l. 
[3^8" 3] 

*n i *s- *o- 2 ^i aw*!, 

4] 

*)1 1 *J 2 ^-^ SH*!, 

«>o]2fl>.^- 7 fl3()AlBll- D| T^Hl^, #71 *W jfli-g. ^XlE^ #7l AC 

^E^ *lH ^^Hlfe DC *H^-5)ir ^^Hr 5)^-. 
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IF+ IF- 



^OUT,canv ^ 
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2^ 



RF o- 



15L 2] 
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[5L 4] 



£ R11 

% if* 



LO+ O — 9\ | M13 

LO O 



5 



RF- 0 1 



0 



M12 1 1 ORF- 



? 



[51 5] 



M3 M4 



3 



M5 M6 



? 



p 



M7 ] p O 

I I ' VB1AS 



RF* O II Ml 



M3 I ORF" 



CD 



[51 6] 



LO O — I I M3 



RF O- 



| M3 r-d |M2 M4 | f-O LO 

in r 
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15L 7] 



VDD 



. Rl 



LO+ O— | | . M3 



IF+ 



. R2 



IF- 



HE 



RF O- 



I 



an 



M2 M4 I Y—O L0- 



15L 8] 



4 



LO* 0-*H I M15 



1 



R12 



HP 



3h 



["~M11 M13 | 

1 . r 



P 



9] 
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10] 



IF+ IF- 



M2 M3 
(300/0.35) (300/0.35) 



I 1 " 



RF o_ 



t Io, (4 mA) 
Mt (300/035) 



IS. 11] 



^(7000) 



(2 mA) 



LO O — | p(30a^3S)j — cj r 



■4 



^ I <xrr.bJ 

M8 
(400/0.35) 

)|— cj (3mS°35J [— O 

.__L U 1 ™ 



in M7 

1 Lx (3OO/0.35) 

1 
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